Twenty-four new microsatellite markers were developed for genome mapping and population genetics studies in rainbow trout ( Oncorhynchus mykiss ). The amount of polymorphism, percentage heterozygosity and ability of each marker to amplify genomic DNA from other salmonids were recorded. Seven markers were observed to be duplicated in the rainbow trout genome by containing more than one allele in homozygous (clonal) fish.
The rainbow trout ( Oncorhynchus mykiss ) is native to the West Coast of North America and it is an agriculturally important species, which is also part of sport fisheries and enhancement programs. As a result, this species is the object of numerous genetic mapping and population studies that require abundant polymorphic markers, such as microsatellites. We report here 24 novel rainbow trout microsatellites.
A rainbow trout (Kamloop strain) microsatelliteenriched library (GA) was constructed by Genetic Identification Services (Chatsworth, CA, USA). DNA fragments ranging in size from 350 to 700 bp were inserted into plasmids (pUC19) and incorporated into Escherichia coli (DH5 α ). Clones were sequenced with M13 forward and reverse primers using Big Dye Terminator Sequencing kit (ABI). Electophoresis and fragment detection was done with an ABI 3700 automated DNA sequencer (ABI). Sequences were viewed with Chromas 2.13 (Technelysium Pty Ltd). Base-calling to assign quality scores and to trim low quality sequence was conducted with the Phred for Windows software (CodonCode). The Sequencher (Gene Codes Corporation) and Vector NTI Suite 9.0 (InforMax) were used to remove vector contamination, group sequences containing the same core repeat, and analyse sequences within each group to eliminate redundant clones. Polymerase chain reaction (PCR) primers were designed to amplify unique microsatellites using Oligo 6.0 software (Molecular Biology Insights).
Primers were obtained from commercial sources (Alpha DNA). Three oligonucleotide primers were used in each DNA amplification reaction (Forward: 5 ′ -GAGTTTTC-CCAGTCACGAC-primer sequence 3 ′ ; reverse: 5 ′ -GTTTprimer sequence 3 ′ ; fluorescent-labelled primer with FAM or HEX: 5 ′ -GAGTTTTCCCAGTCACGAC-3 ′ ). The 5 ′ -tail of the forward primer and the labelled oligo are derived from a universal M13 primer (G. Waldbieser, USDA-ARS, personal communication). PCR conditions were optimized using DNA from one Kamloop strain rainbow trout, one homozygous clonal line (Swanson), the clone of origin, and a negative control. Primers were optimized for amplification by varying annealing temperatures and MgCl 2 concentrations. PCR reactions (12 µ L total volume) included 50 ng DNA, 1.5 -2. GenBank Accession nos are given for each primer in Table 1 .
PCR was performed to amplify each marker from a genomic DNA panel consisting of 47 animals and a negative control. We used homozygous animals from near isogenic lines (Young et al . 1996) to aid in determining the copy number of the microsatellite loci. In rainbow trout, androgenesis is used for generating homozygous individuals (Scheerer et al. 1991) . Androgenetic animals from several strains were previously used as founders of clonal lines, which are being propagated by androgenesis (male line) or gynogenesis (female line; Young et al. 1996) . The DNA panel was composed of nine homozygous animals from clonal lines [OSU (2), Arlee (1), Swanson (2), Hot Creek (2), Clearwater (2) (4)]. PCR amplification was verified on 3% agarose gels. PCR reactions were then combined according to label and expected size for fragment size analysis with an ABI 3100 genetic analyser and the Genescan software (ABI). Fragment size data were analysed using Genotyper software (ABI). The number of alleles per marker, size range, percentage heterozygosity and ability of each marker to amplify genomic DNA from other salmonids are described in Table 2 . The discrepancies observed between expected and observed heterozygosity values were probably the result of population subdivision in the sampled material. The presence of null alleles may be the cause for some of those discrepancies, but the sampling used here did not allow for detection of null alleles.
Of the 24 markers described in this manuscript, seven are suggested to be duplicated in the rainbow trout genome, because they contain two 'alleles' in at least two of the clonal lines, and three or four 'alleles' in at least two of the 'outbred' animals. Mapping of duplicated loci can serve in identifying paralogous regions of the rainbow trout genome (Sakamoto et al. 2000) .
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